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(54) ®S'k^5!y^tt»^^fefflV>fc:^tt^fc^fe:S:r;«3& 



(57) iwm] miE-^) 

^^>^J^. ^>'^/u^ 




c/yu=3>^±^. =-pf>^^m^. ^>^j\-m^. 
im^ms] -mitiyv ^ itw^-tt 6 tu is xg 

iii^yi-;^/^ h-^^^j^ (TEOS) t ^ft^^-^ 

jLU^m-r ^tmm? mm(^:^if^o 

t3ij:oT. h'y^^'f'^i-^/^ h^^mm (TEOS) 

=7 h mm t (DWL^^^\^m: ^ -it 5 x^ ^ ^ ^ ci w-r ^ 

[ft^Rrll 0] :1^*>'^'^' >'^V<:y K^^-T 

^^^^ bt^w-r^ii^^si te^^^;^&o 

y vy~;i^itifi^-ti:^xa^^^cc:=^-r5i»^rii ie^ 

0 ^(o-ocD^t^^ita^itaxa^^-'-r ^it^ri 



(2) 4#r^¥8 - 5 5 8 5 0 

2 

[iftjRiIl 6] ^Mn^y ^ :y :^/i^itffl^-li:5RulSX 
^(i. K— t:°>^^:n./c^O^ K— t:" > ^ tt/c^ I > 
P^l^. v=/u:=i^/i^J^. ^:^-:/^J^. ^ly^Ji-m^. 

m^^Mi 8] mm-^y^ yi^^m^mm^-^^m^i: 
un. mm-^y ^yi:^m^Mm^y^^<y^ V i^y-r^x. 

[1-1*112 1 ] TT^i^y"^ >^y<y K^Wi" ^ft^IelSg 

y v^^Ji^Jt^^it6xa^^6(c>r-r6fi*rii sis 
[ff*ri2 3] v—y i^ym^mm^-^^mmiim 

30 =^4co3^tD-ocom4^it^$-t^:^xa^^i-Sli*ri 
2 2fE^{7:):^^£o 

im^m 2 4 ] ««[HlSScO^S±tCf^Kir y^,y^m 
im^^2 5 ] mm^MW-^y ^ y ^m:f)'^^MW-^y ^ y 

i:^mmmi^m^m'rhm^^R2 4tm(D^f^^immo 
im^m2 6] mmmm-^y ^ y^m^K 

40 ^-^-r^%ni^^%2 4f5^(7)^?§^4ft:^it. 

[ff5t^rl2 7] mmwn^y ^y^mt^^. ^-^^it^R 

imMm2s] mm^n-^y ^ yi^m^K ^3000 
^>yy^ h^'-'j^^m^-^^^^m^^M2 4mMo:>^'m^ 

imMm2 9] mmmmmmcDmmtmm^Mm'ty ^ 
y^mto:>mi^mmm^^bi^''in-r=5m^m2 4mm(o 

50 im-^m 3 0 ] mmmmm^m^jK ~m\t^> y ^ 
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3 

hMz\^(ohw\ x.^^mmmw^^-M-f^%2 mm.mm^ 

mmm^^oomm^i^^m 1 (^^ni^^t: y =1 >mm 
t. 

m 2 (Dmm'^Mi^-^ "7 ^y^mt. 

m3(Dz.mitiyv ^vxfi^lb'^y =^yy-u y^^mt 

[ 0 0 0 1 1 

mm±.(omm':ifm\ ^^m\'t. Wi^m\M. mm\B\^ 
y ^ y ^ ^ tt^x^ ^mi^)xm^fj:^mmtm^ 

[0002] 

xh^ . omm<omm^^\^^^^x^m^m^^hri 




(3) ^mW-S- 5 5 8 5 0 

4 

[0 0 0 3] 

mmtm^i^^o t-Th^m] it^mmm (cvd) 
mm^^\^t^xi^-^\.\.-T-f^mtmnx^^i)K 

m^n^^tsmW^n\^^\^^xm^^^::.ti}-x^fj:^\ 

fl. ^mt-^l£ir^t:z:bX{t,^mm^m^^-^X^it 
(PZT) x\'^hMz^y^y^(D^ 

m.h'^f^'oo^o ^^^\YMh\^x<r>m\Ly') ^y^y^ 

y<y^ V >'i/f^m'ra:^ti^^mxh^:^-. 

xn. y^y<y^ V yV{z,x^^m^itm<D^nM\t. cv 
D^^bv-y :=^y^mmtm(7:>^antm\:^xi'±^j:^\ :l(d 

^^(DT-i^mt^wt\^xm\^^hn^o ^mitiyv=^y 
20 it^x^^m^ita. ^<(D}t^m^:^^\^^xm\^^^:^ t-^^x 

A. -r v) ^ •i^'BLm'^(oi^W}\^^ ^yt^h^^^^m^^^ 

V yit. . y< y ^y- y y ^^(Dm {^mm^m^M ^bti^ 

^Mb^^^o 

[0 0 0 4] m^ti^:iti'i.. 7i^m:^^RXf^W}\^^ :t 
i^m^^m^''tl.Xy<y^-i>y^'<Dm(D}±ti^-t6^^::. 

[0 0 0 5] ^^r% :^mm<D±m^j:Bm^. i^m^^y^ 
(DU^'rht:^hxmit-r^mmnw^'^w^^(Di^(Dm 

[0 0 0 6] ^^m(r>{^<D^m\^. Mmmm\zm^^^ 

V ^ b n 5 mmmmm^m^ -^tz^mmtm ^m^-r ^ ^ ^ 

40 [0 0 0 7] 

mi-t. Mm^'^(o^m±.\^^^nm^nmm (rf) y^y< 
y^'jy^f-thJiU^-^ts. mwm\^. K-ev^/"^n 
fzRxiv—>:i^y^'-^Kt^\^^'f'^y^^. i^j\^^ym^. 

Rn'^yiSy^^(DX,ofsi'^y I y 'ym^t-ry^z. 
t i)-x^ . :z<D-^y ^y^ mM-x^mn^^niinm^m 

i:.x{'tm'^^hn^^s:\^-^^^wm^mmm-ht^^m(omw 
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J 

[0 0 0 8] a±c7:>^mtiico^igp^cog^. Wi^Rxim 
.^.f)^. m-fmm^mm\^xm^htih:^^m<DB'^ lv> 
mmm(Di^j^T(D%rmmkm\^^-:>x. j; '9^^(cp^£b;o^ 

[0 0 0 9 ] 

m^^^h^^v^^^ (FET) 1 0 B:SI/1 0 C^:^' 

l:n>xV-th (IT-IC) y -trywr-fe^o ^ 

^y-tr/H Otl. SlSXti^ t^^^v^-^/l-ji 1 2 1 

hm^ii 8 ^;^@2 01^x12 2 t^-^-r^o ^ 

>x>iM OA^o^i GDJ^. li^o^^ y ir/ut::|ii{;i 

^'rxi'fibtitiT^mm2 4^^'rh. =^>'f>'V-io 

A^tKlODti. ?^iimi$:^^^^;i2 6 <!:^iitly^^^-^ 
mi^2 8{i. ^M{1:^3 Ot^lctoT h 1 0 B 

{bii 3 Oii. h 7 vv^;^^ 1 0 BRXI 1 0 C(7)^ii 

m^xMm\^^^^^^'xmi^^riho ;^^yir/no 

mm^co-mtvx(D^^^^n. ^^x^^x.. ^mm^m 
m(D±mitmm^^\^-x~m^^btihmmRxfmmm 

^xi'±mmmi^x^j:i^mm\B]mx ^ x. . x o 

[0 0 10] [112 :^wm(r)-'mm^^xH 



(4) 4#r?§¥8 - 5 5 8 5 0 

(f. z.mit^yv=^> (si02) cote^S3 2(i. 

>^3 2ti. >^^X-v'C VDi^^ (PECVD) iC^ol^ 

xmm^tih, $?^L<(i, -^{bv-y =^ v;i3 2{i. 

3 0 0" 0-^4 5 0" C(DmmXhX\^^:f)*^. ^4 0 0" 
:r.^jVirJ\-V^^m^ (TEOS) tmm (O2) 

^ ffl V ^ T ^ ^-r ^ >^ ^ X-^ ^ ^ t ^ 5 r t c J: o T fj^ii 

70 ^n^o^l3. 5 6 .[MH z] COf^V^/^^^m^Ji. 

J#«^^o±^m^f-fn:^jn$n. ^loo [khz] - 

4 0 0 [KHz] <D{^\.-mmwnMM. mm^^<oTU 
nmz^iiw^^h, M\^'^m'i^^(Dm^^^j^\^. 0 — 2 

000 [w] cotSSp^t^^^^ti. L< tlM^J5 0 0 
[W] i^t^T'fo6o lJ£t'^il^^c7)®;^j u-</ujj;, ^^Ali:: 

m'^X^hi)-. 0 — 2 0 0 0 [W] c7)tBllJ^T^fc "9 . ^ 

5 0 0 [w] (cis^e^n^o it«^^£7:)I±;^fi. 1^ 1 - 

5 [To r r] (D^Gif^ t^lS^ ^ ti. L < fi^t) 2 . 

7 [Torr] ds^^^iX^o ^l^lbv^ y =^ V^^/l 3 
26? 2fi, 5 0 0^-3 0, 0 0 0:^>^:^ Vi^—J^<D^mP^ 

a--A<;5i¥^(ci#ffl^n^o -^{bv^y =^ wat/i3 2 

3 2^fflV^6^1 tT^^^ii. JL^Tfcfj^P^^nS J: 
t^{Ci^^P^n6?^M^^i4>fb/i3 4 i:^^[HlS§co?^i9 0 
^^y-feyui 0(7:>fi^tt^M^(^)r«1tc^P^(O 

[0 0 1 1] m^^^mirht. ^mm^o:^^^mtm 

3 4;6^ -f^^bv-y ^>^3 2±(C^|^l/^T;^/'?!y ^ y 
>^'±i^^;h.^o ^ L^3 2;)^^^B&$tl'5?^^bfl\ 

f^^b^3 4fi. T;?i&tt^b^nru^?t^v^*alp]^^7)^®± 

V^^^iXTtJlti K-t^^/^^^n/cfl/^^^Vf^:^ (PbT 

1 03(0J: 3 ^'^T i 03^^tf'fb'&4^) . i^jx^^^^m^ 
(P b Z r 9 ?1^Z r Os^^Mb-^i^) > 

(L i NbOacoJz^/cfNbOa^^ti'^b-^it^) . ^ 
40 >'^/U^i^ (L i T a O3C0J: 3>:eT a Oa^^tJ'^b'g^ 
it^) . (P b S n03(7:)J: 9^j:S nOs^^tfib 

^4^) . -^^:7n->i^^|^j^ (p b H f 03(7:>J: 9 ?teH f 03 

^^tf^b-&4^) . -^>'::^7 PZT (PbZrxT 

ii-x03, Z,ZX^\-tmO. 5) . Rmt^'^Ph (T 
i, Zr, Sn, Hf) OsdJz^^ia^ v^/L-^^ 
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(A I B) (Dx^^^TT^^m^^tsit-^m) . mm m 
it^i^v^'r^ (wc) , miti^^^^^^y-^ (Z r 
c) . mti^v =1 V (s i c) (Dx^fj:mm^^ti^it^ 
m , imt^^>' (tin) <DXo^j^mm^^ 
tsit^^) . Rv^mim imitTJi-^^^^j^. (A 1 

hiO-^i^J^iS (RF) X{:iii:?)ft (DC) :^y<^yi^V>' 
[0 0 1 2] ® 3 4(0*t5H'f^. ^S-fb^ih. 

/^c^»^t47< ^ y iBjsgtc^ott 5?^l^mi^=^ >'7^v-^^^c:fc 

ZT^m^^ht\^^^j:h. R F;^^^:y ^it^tci J:or$?^ 

L< fi^^s 0 0 0;?!-:/^';^ h n — j^cojEi:^!^. 5 
0 0-^3 0, 0 0 0:t>i^:^ h ^ — j^(Dm(om^ (o^m 

^3 [T o r r ] "Cfe ^ . 0. 2—10 [TorrJCO 

m(Dmm<Dj±t}x^^^ m^i^(D^m±. miBmatr 

yU:n^lyX^h^f)K i^(Dm^^J:^i^^m\^^ ^ ^ t hX ^ 

^zjLy^y<uy ho:>^^^m^. ^?^L<(i. ^^2 0 0^^ 
Ct:i^:^$iX. 2 3 — 9 0 0^ c(D^^^mm\^xh^. 

<ll, .^1 000 [W] X^Kl. XH. .1;^ 5 0-2 0 0 
0 [W] (D$B[Sf^t^^5o ;i3 4t75;^>'-^:y^ y ><r~i;ir^1 
-r^lS^P^^d. PZTCDm^cX-DXi:>(D^fj:^ixX:^^ . 

[0 0 1 3] [ll4^#6S-r5i:. :2^^s^<7:>fa(7:>^^(-J: 
^t. h Lv— y ^^'^3 6^^^?§i4fb^iC J:5>'^-;/'>- 



(5) 4#r?^^8 - 5 5 8 5 0 

m3 4±{zmm'r^^t^-x^ iy~v ^-^ms e 
It. zimiti^]) =^>m3 2^zm\^x±{zmM^tirzXo 
ci. mm^titzzLmit^^u ^>'ti-h:^tt>-x^. ^ 

itms 47:}mf$.^ixxi^^(Dxh^^-h. v--y>^® 
3 6(1PEC VDtcJ:5Jf:l^^^l:'>y =i>^ti-^ztt}*^ 

60fc^tcffll>6r i:/5^r'#5o ii3 2(Oj: ptc. 

y ^-^^3 6 'bffiST'fo<9. hl^^MW'^'y ^ y^ms 4 

n^ffttT'fe^o m3 6 tl^xm\^^htl^^ 

\cmiiR^rih-<^x^^. ^(Dx^^m^o^mm 
ox^^Hit. y i^^^ms enn^mx 

t5o ^3 6 ^fflv^6Mco^*(i. i^^lTtc:^ ^(^f^^ic 

20 mM^ti^xoi,^. mm^<D^Mn-^v ^ y^ms 4^^ 
[0014] ms ^^m-t^ t . -^^^t^^mmi^mm 
mmmA-^^^rLX\.'^^^ ±tz. -^^^tji^mmi^^m 

t . -^n^'ix;6^mi^ 2 4 :^u^ 2 s ^^^m^^it^ 2 e 

50 <t ^^tf 2oO?^|iSf$::n>x'>-y-^W-r6o ^H^'H 

xmmnm^^n>x\^^^. ^mnmms o^t. w^m^ 
mm\B}my<y^-^:^^o:>mnmmm(otz!!b(D±myt^>f' 

K3 S^S^I^gl 2_h(C;^^nrt/^5o ftaiH] 

?g40{i, ii^(7>z:i?^>ft:v^y =^ >'li3 2. ^^^^m^f^ 
\±itms 4Rxfii:M(DiyV :y^^m3 6 J: oT^r^'tt 
fb^ti^o 3o(D:Ff^ti{b^{i:^^^7^^>^>^^;^ K3 8 
^^^t-SoT^D^. -?:nfr^x.3 0(D^?^fi>flljifi^^ 
40 ^^4 0(D:L(DW:ift^h^^.t^fhf^ntl\'t^^h^^\^^. m 

6tcfi. p]i:-^6^/^»^W[Hisg4 o^^^^^nr^ot? . m 
hfz^oyM4 2^^m^^fz^. ^mmtmtmmmtj: 

^■y^>';/^Hfco ^fgt±fb«3 2, 3 4, 3 6£Dm^ 

^yT>^mm. xitmo:)^ixh<Dm't'^i^x^x^y 
50 v^^y K3 s\cmm.-t^fzt^y:y^4 2 {zmf)-Mz^->T' ^ 
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9 

[0 0 15] mi ^^mir^t. :^^m\^^^^^mt 
ci^^t^T. mw^mmm 3 4 \±'mn,^mm.^xh ^ . 

gp^. ^^(c{g:V^S^n:1it^^^o, mmiH]S§5 0{i, [US 
^^t>'1^it 12, 22, 24, 26, 28, 30 
l^'f^ >C^y<y K3 8 7 ^^iol^T^1g 1 2±ic^$ 

fii^^mte^f§^4{t:^3 4-r':^?£i±^b^tL5. mm 
[ei&§5 o(:i<l:orfi. z:f?^{t:'> y 3 2 ti^:fr'f^ 

^ < , mmM^ 5 0 (t?^® <j: mm\^T-mmm 

3 2^0^3 4fl. ^^f^-r"^ ^-^V^^-y K3 8 ^^^fClfo 
m\Lm\^. K3 8 ^gtU^i±-5il4 2 

>—>mj^^tl. ^^y^ly^^n^o il4 2(^. ^3 2 

4^^±{zm^\ tti{:iXoxm4 2{zmf)-tifz7f<>r^ 
mm^^mi^itms 4(Di^m-x. ^±izmm^rix\.^^ 

(DX\ Jt^^T^V :y^y<y K^^K^x-r ^i^^^'y ^ t(Dm 

x\ mmi^^mmtms 4nmmxn^j:\^\ u^-u. h 
fizm^-t^^^tr^x^ 

[0 0 16] Mm^m\z,toxmm^j:^^'mtmm^^ 
m^mmmm\zM]^x^mmm (esd) f^4f^^;t6 

ztx^^. 



(6) ^m^8 - 5 5 8 5 0 

W 

[0 0 1 7] -4:mmmj-^L\^'mm0^]^^^^^x:^^m(7:) 
bifei^-tt-rt^. mf^Rv^mmz.:^6\.^x^B,x^ ^zt 

a. ^m^icX^Xtf^^^tiXh^^^ ^Jx.{l\ ±yly 

m^^^^^xm^-^hh.hh(Dtm>\LW¥c^^o • t t^xii 
JO mRif^mp^iC'^^th^i'^x(DmAERu^'^i,z^\^^x 

[001 8 ] 

mf^:^t\zx,^xmm^n<D^mm{^^&m<omm^m 
cfci^iz. ^mmtmm^mmtL.xmm-r^^tx^ 

[0 0 19] :^^m<Dmo:>m.^.n. ^m^itmcDrnm 

20 ^iJy^^-};f,mt i.ti:\.^:Ltx^^, 

[0 0 2 0] :^mm(D{^(Dm^.\-t. ^^mtm<om^R 

(D m cO^> ^y^r ^ tt ^ i^;^ 6 t 

[0 0 2 1 ] :^^m(r){'^m\\.^.\^. ^f^mtmf)mmm 
[0 0 2 2] :$immoM^m\WA't. ^mmtmfimm^ 

30 [Hi] 'i^M(D^mmt^tix\^^^j:\^^^i^mmi^^^v 

[i^2] HI 1 cD5^^mi*:^^yiryUtc^^0^t;ij:5^ 

[[13] m2 \z.i^w^n\^x.^m.%^^'^\'m'^^h\z. 
mTLtzmmmx^^. 
m4\ m3\z.^m^\zx,^^M(o^^- 
h\^m7Lfz.m^mx^^^ 

[US] i^mm\z.^^mmm. mmw^^-mm\M. 
mx-h^. 

\m^\ \z^\^^xT-mm\Lm'h^^-:y'f^ ly^^^y 
V(Dn^LX::^v^'^ ^^fzMM^^m'^mx^^^ 
mi\ i^mn\z^^^wmRnmmmm7^^^\\:. 

mx^^%m\:.^Mzj^mn.W^^m.h'^^^^7' ^ ly^y<y k 

t^^m-iri>mm^^(Dwmm^m^mx^^^ 
[ms] mi \ci6\^^x 2^<D^mmtmfi^-^^>''f ^ > 
^y<y \^^(DM±.\^^±.x=^y'r:^^^m^^rltLwmmts:m 
mmx^^o 

50 [ID9] [gl8(^:fcV>T. ^1 C02 0(7:>^?§+4<t:^^'> 
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n 

J:9tC. Tf.^y"^ >'^y<y V<DM±.f)^:y^^y=^'^^l^.^^ 

10 lOA. lOD mmm 

fr^i^v'Vih. lOB, IOC FET. 12 m 



(7) 4#r?i¥8 - 5 5 8 5 0 

4. 16 fe»tii]^i6. 18 -y-Nm^iis. 

2 0. 2 2^mm. 2 4 TtPSI^, 2 6 5^1^ 

af^*fe*t/i, 2 8 ±]^m^i. 3 0 ^mitms 
0. 3 2 -mitiy'j^^'^mmcimiti^u^^^ 
m) . 3 4 igmi^siMir^ ^ >y^Ji (^fs^i^i: 

^) . 36 V/— y^^^. 3 S^Jl^K^^^ >^>/ 
^^•yK. 4 0, 5 0 *a[E]5g. 4 2 



[HI 




[112] 
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(10) !\^mW-8 - 5 5 8 5 0 

(1171 
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(11) <f^mW-8- 5 5 8 5 0 



[HQ] 



(51) Int. CI. 6 m^^iJIE^ /tf^M^#-^ Fl t^^^^f^Tj^^BFf 

H 0 1 L 27/10 4 5 1 

27/108 
21/8242 
21/8247 
29/788 
29/792 

H 0 1 L 29/78 3 7 1 

r ^ y ti'^^m. K'Ji'l 80949. r y U :^^^m. Y^'JM 80919. 

7}<.y>:^:;^ 50254 Kt* >- K 1510 
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